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Optimization Study of the Compression/Absorption Hybrid Heat Pump Cycle
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ABSTRACT: For the past few decades the vapor compression cycle with a solution circuit
(VCCSC) has been known to provide high efficiency and variable capacity. In this study the
performance of a VCCSC cyele is examined through computer simulation. In the simulation
heat exchangers were modelled by specifying UA or effectiveness values while the com-
pressor performance was specified by an isentropic efficiency. Aqua/ammenia solution was
chosen as the working fluid which can be used in the high temperature range. The results
show that there exists an optimum operation condition which is dependent upon the tempera-
tures of the external heat transfer fluids (HTFs). Besides the HTFs' temperatures, the maxi-
mum system pressure and the size of the solution heat exchanger are shown to have an
influence on the optimum operation condition. Finally, as compared to a simple vapor com-
pression heat pump with HFC134a, the COP of the VCCSC is shown to be 2-22% higher.
Key words: Compression/absorption cycle(ZF714&4/F 54 Atel£), Vapor compression cycle
with solution circuit(f ¢85 & 7t F719454 AbelE), NHY/H0(EE o}/
&), Temperature gradient(><uj)
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P-T diagram.
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Table 1 Input parameter

P, (kPa) 2500
AT, (T) 6-33
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UA (kW/K)
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T 4ins=60-80
Case A nk
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C B Tsz'rzk: 60 _80
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sink and source P
temperature ()  Case C sink—
T iouree=30-10
c D T ins="T5-80
ase
Tsource: 15-10
Qass 1 MW
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